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340/539 
at a a 455/134 

A communication apparatus for a remote control appa 
ratus, for example, in order to lock or unlock doors or 
a trunk of a vehicle selects a radio signal or optical 
signal in accordance with the conditions between the 
transmitter and receiver. Its transmitter is provided 
with a radio signal sending circuit, an optical signal 
sending circuit and a selection circuit which selects any 
one circuit for operation and a receiver which is pro 
vided with a radio signal receiving circuit which re 
ceives a radio signal transmitted from said radio signal 
sending circuit and an optical signal receiving circuit 
which receives an optical signal transmitted from said 
optical signal sending circuit. 

1 Claim, 1 Drawing Sheet 
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REMOTE CONTROL APPARATUS WITH 
SELECTABLE RF AND OPTICAL SIGNAL 

TRANSMISSION 

FIELD OF THE INVENTION 

The present invention relates to a communication 
apparatus which realizes communication by adequately 
selecting an electrical radio signal and an optical signal. 

BACKGROUND OF THE INVENTION 
A remote control apparatus has been used for re 

motely controlling the locking or unlocking of doors or 
trunk room of vehicle. This remote control apparatus 
utilizes an electrical radio signal or an optical signal. 
The remote control apparatus which utilizes radio sig 
nal operates an adequate actuator in accordance with 
data for locking and unlocking of doors or trunk room 
of vehicle by transmitting a radio signal moduleted by 
data from the transmitter carried by an operator and 
then receiving such radio signal with the receiver 
mounted to vehicle. Meanwhile, the remote control 
apparatus which utilizes an optical signal transmits an 
optical signal from the transmitter carried by an opera 
tor to the receiver mounted to vehicle and realizes lock 
ing or unlocking of doors or trunk room of vehicle in 
accordance with data with the receiver which has re 
ceived such optical signal. 
However, the remote control apparatus which uti 

lizes radio signal described above provides an advan 
tage that the remote control can be realized within the 
transmission range of radio signal due to the character 
istic of radio frequency even when there is some shield 
ing materials but also provides a problem that that the 
radio signal is transmitted with much power consump 
tion and the operation life of a power supply battery 
comprised in the transmitter is comparatively short. 
On the other hand, the remote control apparatus 

which utilizes an optical signal provides an advantage 
that power consumption for transmitting an optical 
signal is only one several tenths the power consumption 
for transmitting radio signal and thereby operation life 
of the power supply battery of transmitter can be ex 
tended but it also provides a disadvantage that the opti 
cal signal cannot be transmitted if there is a shielding 
materal such as a person or vehicle between the trans 
mitter and receiver and therefore remote control is 
possible only within the visible distance. 

SUMMARY OF THE INVENTION 

With such background of the remote control appara 
tus of the prior art, the present inventon has been pro 
posed and therefore it is an object of the present inven 
tion to provide a communication apparatus which real 
izes communication by freely selecting any one desired 
signal among the radio signal or optical signal in accor 
dance with the conditions between the transmitter and 
receiver. w 

In order to achieve such object, the communication 
apparatus of the present invention comprises a transmit 
ter which is provided with a radio signal sending means, 
an optical signal sending means and a selection means 
which selects any one desired means for operation and 
a receiver which is provided with a radio signal receiv 
ing means which receives a radio signal transmitted 
from said radio signal sending means and an optical 
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2 
signal receiving means which receives an optical signal 
transmitted from said optical signal sending means. 

Since any one desired means among the radio signal 
sending mens and optical signal sending means pro 
vided to the transmitter can be set to the operating 
condition by the selecting means, communication can 
be realized with the radio signal in case distance be 
tween the transmitter and receiver is far and there is a 
shielding material between them, or with the optical 
signal in case distance is comparatively short and there 
is no shielding means between them, thereby lowering 
power consumption. 
BRIEF DESCRIPTION OF THE DRAWINGS 
The drawing attached is a block diagram of a pre 

ferred embodiment of the present invention. 
DETAILED DESCRIPTION OF THE 

INVENTION 

A preferred embodiment of the present invention is 
explained with reference to the attached drawing. The 
figure is a block diagram of a preferred embodiment of 
the communication apparatus to which the present in 
vention is applied. 

In this figure, a transmitter 10 comprises a radio sig 
nal sending means consisting of a transmitting antenna 
11 and a radio signal sending circuit 12 and an optical 
signal sending means consisting of a photodiode 13 and 
an optical signal sending circuit 14 which drives said 
diode. Moreover, data is output from a data generating 
circuit 16 through operation of a data selection circuit 
15 and this data is switched by a switch 17 and is then 
given to any one of the radio signal sending circuit 12 or 
optical signal sending circuit 14. In conjunction with 
switching operation of the switch 17, a power supply 
voltage is supplied to any one of the radio signal sending 
circuit 12 or optical signal sending circuit 14 by another 
switch 18 in order to operate such circuit. The selection 
means is formed by these switches 17 and 18. 
Moreover, the receiver 20 comprises a radio signal 

receiving means consisting of a receiving antenna 21 
and a radio signal receiving circuit 22 and an optical 
signal receiving means consisting of a phototransistor 
23 and an optical signal receiving circuit 24. In addition, 
the data output from these radio signal receiving circuit 
22 and optical signal receiving circuit 24 are given to 
the data procesing circuit 25 and processed adequately. 
Thereby, the actuator 26 is operated in accordance with 
the data, locking or unlocking doors or trunk room of 
vehicle. 

In such a structure, when distance between the trans 
mitter 10 and the receiver 20 is far or when a person is 
standing or there is a shielding material between them, 
the switches 17, 18 are changed over so that data is 
given to the radio signal sending circuit 12 and the 
power supply voltage is applied thereto. Thereby, a 
radio signal is transmitted from the transmitting antenna 
11 and this signal is received by the receiving antenna 
21 of the receiver 20 and data is given to the data pro 
cessing circuit 25 through a radio signal receiving cir 
cuit 22. Meanwhile, when distance between the trans 
mitter 10 and the receiver 20 is comparatively short and 
there is no shielding material between them resulting in 
direct observation, the switches 17 and 18 are reversely 
changed over so that data is given to the optical signal 
sending circuit 14 and the power supply voltage is also 
applied thereto. Thereby, an optical signal is sent to the 
receiver 20 from the photo diode 13 and it is received by 
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the photo transistor 23 of receiver 20. The data is then 
applied to the data processing circuit 25 through the 
optical signal receiving circuit 24. This communication 
by the optical signal requires electrical power for send 
ing optical signal of only one several tenths the electri- 5 
cal power required for sending radio signal and thereby 
operation life of power supply battery comprised in the 
transmitter 10 can be extended. Moreover, a voltage of 
power supply voltage for sending an optical signal is 
lower than the voltage of that for sending radio signal 10 
and even in case the radio signal cannot be transmitted 
because a voltage is a little lowered due to discharge of 
power supply battery of transmitter 10, the optical sig 
nal can be sent, assuring reliability of communication in 
such a case. 15 

In above embodiment, the photodiode 13 is driven by 
the optical signal sending circuit 14, but it may directly 
be driven with data output from the data generating 
circuit 16. Moreover, the communication apparatus of 
the present invention has been explained through appli- 20 
cation into a remote control apparatus for remotely 
controlling locking and unlocking of doors and trunk 
room of vehicles, but it is not limited only to such appli 
cation and it can, of source, be applied to the remote 
control apparatus for remotely controlling electronic 25 
devices. 
As explained above, the communication apparatus of 

the present invention is capable of setting any one of the 
radio signal sending means and the optical signal send 
ing means provided to the transmitter to the operating 30 
condition with the selection means. Therefore commu 
nication can be realized with the radio signal in case 
distance between transmitter and receiver is far or there 
is a shielding material between them, or with the optical 
signal in case distance is comparatively short and there 35 
is no shielding material between them, resulting in low 
power consumption. Moreover, the present invention 
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4. 
provides following excellent effect that even when the 
electrical power of transmitter is consumed and tans 
mission by radio signal becomes impossible, communi 
cation can be realized with the optical signal, assuring 
reliability of communication. 
What is claimed is: 
1. A remote control communication apparatus com 

prising: a transmitter having a radio signal sending cir 
cuit connected to a transmitting antenna, an optical 
signal sending circuit connected to a light emitting ele 
ment, data supplying means for supplying data to be 
transmitted by one of said radio signal sending circuit 
and said optical signal sending circuit, a battery power 
source, and switching means for selectively switching 
said data supplying means and said battery power 
source to one of said radio and optical signal sending 
circuits, wherein said optical signal sending circuit has 
the characteristic of requiring substantially less power 
from said battery power source for sending an optical 
signal than said radio signal sending circuit requires to 
send a radio signal; and 

a receiver having a radio signal receiving circuit 
connected to a receiving antenna for receiving the 
radio signal from said transmitter, an optical signal 
receiving circuit connected to a light detecting 
element for receiving the optical signal from said 
transmitter, and data processing means for process 
ing data received by said radio signal receiving 
circuit and said optical signal receiving circuit, 

whereby, when a user provided said the transmitter is 
within unimpeded visual range of a location where 
said receiver is installed, the user can switch over 
said switching means to transmit an optical signal 
to said receiver in order to save consumption of 
power from said battery power source. 
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